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i. ‘Basic	 airway	 devices’	 OR	 ‘airway	 equipment’,	 ‘emergency	 department*	 OR	
‘emergency	centre*’,	‘use’	
ii. ‘Alternative	airway	devices’	OR	 ‘airway	equipment’,	 ‘emergency	department*’	OR	
‘emergency	centre*’,	‘availability’	
iii. ‘Level	of	knowledge’,	‘emergency	department*’	OR	‘emergency	centre*’,	‘clinician*’	
iv. ‘Emergency	 Medicine	 Namibia’,	 ‘Ministry	 of	 Health	 and	 Social	 Services’,	 ‘airway	
equipment’,	‘referral	hospitals’	
The	 search	 was	 limited	 to	 publications	 in	 English	 and	 publications	 after	 1997	 up	 till	 31	
October	2016.	The	title	and	abstract	of	 identified	publications	were	reviewed	and	the	full	
text	of	 relevant	publications	were	 retrieved	 for	 inclusion	 in	 the	 review.	Reference	 lists	of	

























Airway	 management	 devices	 can	 be	 defined	 as	 mechanical	 devices	 used	 to	 assist	 with	








b. Devices	 for	 supplemental	oxygenation	 (nasal	 cannulas,	nasal	hoods,	 various	mask	
designs,	resuscitation	bags)	
c. Devices	 for	 positive	 pressure	 supplemental	 and	 controlled	 ventilation	 (Bag	 valve	
mask,	oxygen	powered	resuscitator)	
d. Basic	 airway	 adjuncts	 (oropharyngeal	 airway,	 nasopharyngeal	 airways,	 Yankauer	
suction	device)		
Alternative	 airway	 devices	 are	 devices	 that	 do	 not	 necessarily	 involve	 the	 use	 of	 a	
laryngoscope	or	 need	direct	 visualisation	 for	 tracheal	 intubation	 [8].	 	 Supraglottic	 airway	
management	devices	are	devices	that	ventilate	patients	by	delivering	oxygen	above	the	level	
of	 the	 vocal	 cords	 and	 are	 designed	 to	 overcome	 the	 disadvantages	 of	 endotracheal	
intubation.	 	Examples	of	 supraglottic	airway	management	devices	are	 the	 laryngeal	mask	
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observational	 study	 by	 Sackles	 et	 al,	 1%	 (n=610)	 of	 patients	 required	 airway	 control	
(endotracheal	intubation)	in	an	EC	that	serves	60	000	patients	annually	[2].		In	a	similar	study,	
Wong	 et	 al	 assessed	 that	 about	 0.3%	 of	 EC	 patients	 will	 require	 an	 advanced	 airway	
intervention	 [15].	 	 Sackles	 et	 al	 also	 indicated	 that	 about	 1%	 of	 those	 earmarked	 for	
endotracheal	intubation	had	a	surgical	airway	intervention	for	ensuring	a	patent	airway	[2].		
Complications	relating	to	airway	management	do	also	occur	[16-18].	 	 In	ECs	in	the	United	
Kingdom,	 most	 adverse	 events	 that	 occurred	 during	 airway	 management	 were	 deemed	





























A	 study	conducted	by	Hogh	et	al,	between	October	2002	and	May	2003	 investigated	 the	
discrepancy	in	the	availability	of	airway	equipment	in	different	clinical	wards.	Surveys	were	
drawn	from	14	acute	hospitals	in	the	South	West	Thames	region	in	London,	UK.	The	results	
indicated	 that	 there	 were	 no	 significant	 differences	 in	 the	 availability	 of	 airway-related	
equipment.	However,	less	than	80%	of	the	airway	equipment	surveyed	were	available	in	ECs	
[22].	 	 Similarly,	 ECs	 in	 the	 United	 States	 were	 also	 insufficiently	 stocked,	 specifically	





sectional	 study	 in	 15	 ECs	 across	 the	Western	 Cape	 Province	 of	 South	 Africa.	 	 This	 study	
documented	26	different	types	of	alternative	airway	devices,	with	three	(20%)	centres	not	
having	 any	 alternative	 airway	 devices	 available	 despite	 the	 fact	 that	 these	 centres	 were	




referral	 hospitals.	 To	 date	 there	 are	 no	 emergency	medicine	 specialists	 to	 facilitate	 and	
manage	the	emergency	services	(especially	in	the	referral	hospitals)	[25].		Anecdotally,	the	
ECs	of	 referral	hospitals	 in	Namibia	have	 limited	availability	of	alternative	airway	devices.	
This	 could	 be	 attributed	 to	 the	 deficit	 of	 monetary	 resources	 or	 the	 non-existence	 of	
emergency	medicine	physicians.	Emergency	medicine	physicians	are	equipped	with	airway	







even	extend	beyond	the	EC.	 	Effective	management	of	a	patient’s	airway	 in	 the	EC	 is	 the	
responsibility	 of	 every	 clinician	 regardless	 of	 their	 qualification	 level.	 	 An	 experienced,	
trained	provider	as	well	as	an	assistant	should	always	be	available	when	the	need	arises	to	
use	alternative	airway	devices	[27,	28].	
There	 is	 clear	 evidence	 that	 endotracheal	 intubation	 by	 a	 professional	 trained	 in	 airway	
management	 is	 more	 likely	 to	 be	 successful	 than	 by	 a	 non-trained	 professional	 [29].	 	 A	
prospective	study	by	Rosenthal	et	al,	reported	a	significant	increase	in	the	success	rate	of	
airway	management	when	clinicians	were	trained	using	a	stepwise	approach,	various	airway	
devices,	 and	 scenario	 based	 simulations	 [30].	 	 Airway	management	 skills	 for	 emergency	
physicians	is	such	a	critical	skill	to	acquire	that	the	US	Emergency	Medicine	Residency	Review	
Committee	 expects	 emergency	 medicine	 residents	 to	 complete	 at	 least	 35	 intubations	








that	 the	 International	 Liaison	 Committee	 on	 Resuscitation	 (ILCOR)	 advocates	 that	 EC	
7	
clinicians	 should	 annually	 perform	 6	 to	 12	 tracheal	 intubations	 after	 initial	 appropriate	
formal	training,	in	order	to	remain	skilful	[7].		
Guidelines	have	been	successfully	 implemented	 in	disciplines	 like	airlines	and	the	military	
and	 have	 been	 proved	 useful	 and	 lifesaving	 [33,34].	 	 Guidelines	 pertaining	 to	 airway	
management	 have	 been	 developed	 using	 consensus	 groups	 in	 order	 to	 reduce	 adverse	
events	of	airway	management	by	providing	a	 structured	approach	 to	clinicians	 [35].	 	The	
guidelines	of	the	Difficult	Airway	Society	(DAS)	include	a	simple	algorithm	that	outlines	the	
required	 equipment.	 	 The	 list	 of	 equipment	 includes	 personal	 protective	 equipment,	
monitoring	 devices	 (saturation	 and	 capnography),	 different	 sizes	 of	 endotracheal	 tubes,	
laryngoscopes;	 airway	 adjuncts,	 and	 devices	 for	 difficult	 airways	 (e.g.	 LMA,	 video	
laryngoscopes).	The	guideline	further	underscores	that	all	equipment	must	be	checked	to	
ensure	that	they	are	functional	while	preparing	to	manage	a	difficult	airway	[28].			The	South	






Patients	 attending	 ECs	 are	 frequently	 severely	 ill	 and	 might	 require	 a	 definitive	 airway.	




The	 availability	 of	 airway	 devices	 in	 ECs	 is	 an	 essential	 step	 towards	 appropriate	 and	












Secondly,	 alternative	 airway	 management	 devices	 are	 not	 always	 available	 in	 ECs.	 This	




Thirdly,	 the	 availability	 of	 airway	 management	 devices	 doesn’t	 always	 relate	 to	 the	
knowledge	or	skill	to	appropriately	use	them.	Training	should	be	tailored	to	those	devices	
available	in	the	relevant	working	environment	of	clinicians.		
Lastly,	 the	 availability	 of	 airway	management	 devices,	 and	 the	 knowledge	 level	 of	 using	
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injury,	 cardiopulmonary	 arrest,	 and	ultimately	 death.	 	 The	 aim	of	 the	 study	was	 to	 identify	which	















n=11,	 junior	 clinicians	 n=12).	 	Majority	 of	 the	 clinicians	 lacked	 perceived	 knowledge	 in	 the	 use	 of	






centres.	 Furthermore,	 a	 large	 number	 of	 clinicians	 had	 perceived	 knowledge	 of	 the	 basic	 airway	







Successful	 airway	 management	 is	 central	 to	 the	 survival	 of	 acutely-ill	 patients	 presenting	 to	
emergency	 centres	 (ECs),	 referred	 to	 as	 “Casualty”	 in	Namibia.	 Various	 airway	 devices	 have	 been	
introduced	to	improve	airway	management	as	a	consequence	of	serious	adverse	events	(and	ensuing	
morbidity	and	mortality)	[1].		Many	different	classifications	exist	for	categorizing	airway	devices	[1-3].		
The	South	African	Society	of	Anaesthesiology	 (SASA)	classifies	airway	devices	 into	 three	categories	
according	to	individual	patient’s	airway	assessment	(Table	1)].			Alternative	intubation	devices	can	also	
be	classified	into:	a)	Blind	devices	(no	visualisation	of	airway);	b)	Indirect	visualization:	video-based	



































































[11,	12].	 	 There	 is	no	data	on	 the	availability	of	airway	devices	and	knowledge	of	 its	use	 in	ECs	 in	
Namibia,	a	resource-limited	setting.	Standardised	airway	management	guidelines	with	regards	to	the	








(01/10/2015	 to	 11/10/2015).	 Approval	 for	 the	 study	was	 granted	by	 the	University	 of	 Cape	 Town	









































aClinicians	 working	 at	 Katutura	 state	 hospital	 emergency	 centre	 resort	 under	 the	 staff	
establishment	 of	 either	 Katutura	 state	 hospital	 or	Windhoek	 central	 hospital,	 bRundu	 state	
hospital	 does	 not	 have	 EC	 designated	 clinicians,	 therefore	 all	 clinicians	 working	 in	 Rundu	
hospital	work	in	the	EC	when	on	call.		
	
The	 principal	 investigator	 collected	 the	 data	 by	 visiting	 each	 study	 hospital.	 An	 inspection	 of	
equipment	was	done	 firstly	 to	ascertain	which	airway	management	devices	were	available	using	a	
standardised	data	 collection	 sheet.	 	 Inter-device	 connectivity/operability	was	not	 investigated	and	
verified	but	airway	devices	which	were	not	in	working	order,	broken	or	sent	off	for	sterilisation	at	the	
time	of	inspection	were	categorised	as	not	available.	
Secondly,	 a	 non-validated	 questionnaire	 which	 was	 designed	 as	 a	 self-evaluating	 tool	 mainly	 to	
evaluate	perceived	level	of	knowledge,	was	used	to	collect	data	on	the	perceived	knowledge	of	use	of	


































For	 the	 availability	 of	 airway	 devices,	 fourteen	 different	 airway	 devices	 were	 identified	 and	
documented	at	the	study	hospitals	(Table	3).			Although	all	emergency	centres	had	some	form	of	basic	
airway	device	available,	only	one	centre	(25%)	had	a	venturi-mask.	Some	of	the	common	basic	airway	




































For	 the	 survey	 on	 knowledge	 of	 use	 of	 the	 airway	 devices,	 42	 out	 of	 the	 total	 48	 clinicians	were	









were	 senior	 clinicians	 (senior	 medical	 officers	 n=15,	 principal	 medical	 officers	 n=1,	 chief	 medical	
officer	 n=1),	 20	 (54.1%)	 were	 junior	 clinicians	 (junior	 medical	 officers	 n=11,	 interns	 n=9).	 Twelve	
21	









alternative	 airway	 devices,	 out	 of	 444	 answers,	 43.0%	 were	 correctly	 identified.	 Clinicians	 could	
















Basic	airway	devices	 	 	 	
Oxygen	supply	unit	 17	(48.6%)	 10	(58.8%)	 7	(38.9%)	
Nasal	cannula	 18	(51.4%)	 12	(70.6%)	 6	(33.3%)	
Simple	facemask	oxygen	 28	(80.0%)	 13	(76.5%)	 15	(83.3%)	
Oropharyngeal	airway	(OPA)a	 50	(67.6%)	 24	(70.6%)	 26	(65.0%)	
Nasopharyngeal	airway	(NPA)	 26	(74.3%)	 10	(58.8%)	 16	(88.9%)	
Bag	valve	mask	(BVM)	device	 34	(97.1%)	 17	(100%)	 17	(94.4%)	
Venturi	mask	 7	(20.0%)	 3	(17.6%)	 4	(22.2%)	
Nebuliser	facemask	 15	(42.9%)	 8	(47.1%)	 7	(38.9%)	
Intubating	guides/Intubating	stylets	 	 	 	
Malleable	introducers	 15	(42.9%)	 8	(47.1%)	 7	(38.9%)	
Rigid	stylet	 14	(40.0%)	 8	(47.1%)	 6	(33.3%)	
Eschmann	 tracheal	 tube	 introducer	
(Gum	elastic	bougie)	
8	(22.9%)	 6	(35.3%)	 2	(11.1%)	
Endotracheal	tube	a	 67	(90.5%)	 31	(91.2%)	 36	(90.0%)	
Preformed	intubating	introducer	 14	(40.0%)	 8	(47.1%)	 6	(33.3%)	
Fibreoptic	endoscopy	aids	 	 	 	
Shikani	Optical	stylet	 0	(0)%	 0	(0%)	 0	(0%)	
Supraglottic	devices	 	 	 	
Laryngeal	mask	airway	(LMA)	 25	(71.4%)	 12	(70.6%)	 13	(72.2%)	
Combitube	 7	(20.0%)	 4	(23.5%)	 3	(16.7%)	
Laryngoscopes	 	 	 	
Laryngoscope	with	a	blade	 37	(100%)	 17	(100%)	 20	(100%)	
Video	Laryngoscope	a	 13	(17.6%)	 8	(23.5%)	 5	(12.5%)	
Surgical	airway	devices	 	 	 	
















The	 study	 reveals	 that	 most	 of	 the	 basic	 airway	 devices	 are	 available	 in	 all	 the	 public	
referral/intermediate	hospital	ECs	in	Namibia	but	that	a	significant	number	of	alternative	or	difficult	






South	 Africa	 where	 at	 least	 one	 alternative	 form	 of	 equipment	 is	 available	 [12].	 	 South	 Africa	 is	
perceived	 as	 the	 leader	 in	 developing	 Emergency	 Medicine	 in	 the	 Southern	 African	 region	 and	
standards,	albeit	imperfect,	should	be	strived	for.	
	
The	 inadequate	 availability	 of	 alternative	 airway	 devices	 in	 the	 study	 hospitals	 (Table	 3)	 might	
attribute	 to	 the	decreased	perceived	 level	of	 knowledge	 in	alternative	airway	devices	by	clinicians	
working	 in	 the	 study	 hospital	 ECs.	 	 Furthermore,	 it	 may	 also	 be	 due	 to	 lack	 of	 resources	 or	














Competent (37.8%) Average (43.2%) Not competent (8.1%) 
n
Perveived	competency
Senior clinicians Junior clinicians
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decreased	 perceived	 level	 of	 knowledge	 as	 compared	 to	 clinicians	 who	 are	 trained	 and	 exposed	




















development	 for	 the	health	professional	 [22-26].	 	Although	 there	are	 conflicting	outcomes	on	 the	
effectiveness	 on	 this	 method	 in	 the	 existing	 literature,	 there	 is	 no	 clear	 superior	 educational	 or	








Even	 though	 individuals	 rank	 themselves	high	 in	 self-assessment	and	 skill,	 a	 study	by	Burson	et	al	
found	broad	agreement	between	self-assessment	and	objective	knowledge	and	that	individuals	had	






It	 is	 worth	 noting	 that	 there	 was	 no	 improvement	 in	 scores	 seen	 in	 studies	 without	 bench	mark	
comparisons	prior	to	self-assessment	on	knowledge	of	skill	in	most	of	the	available	literature.		Due	to	
the	lack	of	such	literature	in	low	resource	settings	like	Namibia,	it	can	be	speculated	that	training	and	
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your	 manuscript	 (a	 copy	 of	 the	 checklist	 indicating	 which	 elements	 of	 the	 reporting	 format	 you	
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perceived	 knowledge	 of	 use	 of	 airway	management	 devices	 in	 emergency	 centres	 at	 the	 referral	
hospitals	in	Namibia.	This	study	is	being	conducted	for	degree	purposes.			
		










Completion	 of	 the	 questionnaire	 will	 take	 approximately	 20	 minutes.	 	 Your	 responses	 will	 be	
confidential	 and	 the	 result	 of	 this	 study	 will	 be	 used	 for	 scholarly	 purposes	 only.	 	 No	 identifying	





and	 recommendations	 to	 the	 study	 hospitals	 and	 participating	 clinicians	 via	 emergency	 centre	
supervisors.	
	
























































































• I explained the information in this document to the participant 
• I encouraged him/her to ask questions and took adequate time to answer them.  














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Valid	 Incorrect	 250	 81.4	 81.4	 81.4	
Correct	 57	 18.6	 18.6	 100.0	









Valid	 Incorrect	 160	 31.6	 31.6	 31.6	
Correct	 347	 68.4	 68.4	 100.0	








Availability	 Not	available	 250	 57	 307	
Available	 160	 347	 507	













training	status	 No	training	 57	 114	 171	
Training	 103	 233	 336	











Valid	 Incorrect	 62	 26.7	 26.7	 26.7	
Correct	 170	 73.3	 73.3	 100.0	
Total	 232	 100.0	 100.0	 	
	







Valid	 Incorrect	 98	 35.6	 35.6	 35.6	
Correct	 177	 64.4	 64.4	 100.0	















Professional_rank	 higher	than	senior	 62	 170	 232	
lower	than	junior	 98	 177	 275	








Professional	rank	 higher	than	senior	 171	 204	 375	
lower	than	junior	 239	 200	 439	
Total	 410	 404	 814	
	
	







Valid	 Incorrect	 157	 42.4	 42.4	 42.4	
55	
Correct	 213	 57.6	 57.6	 100.0	










Valid	 Incorrect	 253	 57.0	 57.0	 57.0	
Correct	 191	 43.0	 43.0	 100.0	









Basic_device	 Basic	device	 157	 213	 370	
Advanced	device	 253	 191	 444	
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ventilation	and	 laryngoscopes	for	direct	visualisation	during	tracheal	 tube	placement.	 (1)	Since	the	
1940s	 there	have	been	significant	advances	 in	airway	management	devices	particularly	due	 to	 the	
development	 of	 the	 Macintosh	 and	 Miller	 designed	 laryngoscope	 blades.	 Emerging	 technology	
continues	to	introduce	new	airway	management	devices	as	well	as	improve	existing	ones.	(2)	
	
Most	 patients	 seen	 in	 emergency	 centres	 can	maintain	 their	 own	 airway.(1)	 However,	 some	may	
require	supplemental	oxygen	via	basic	or	simple	airway	devices	such	as	nasal	prongs	and	facemasks.	




or	 alternative	 airway	 devices	 including	 laryngeal	mask	 airways,	 needle	 cricothyroidotomy	 kits	 and	
oesophageal-tracheal	twin-lumen	airways	(Combitubes).(4,5)	
	




West	 Thames,	 a	 resource	 rich	 region.	 There	 was	 no	 significant	 difference	 in	 provision	 of	 airway	




































































The	 emergency	 centres	 of	 all	 three	 referral/intermediate	 hospitals	 and	 the	 one	 national	 referral	
hospital	 in	 Namibia	will	 be	 included	 in	 the	 study	 (Table	 2).	 	 The	 three	 intermediate	 hospitals	 are	
located	 in	the	centre,	north	and	north	east	of	Namibia.	All	patients	 from	primary	 level	health	care	
services	 (i.e.	 clinics,	 health	 centres	 and	 district	 hospitals)	 that	 require	 more	 specialised	 care	 are	
referred	 to	 these	 intermediate	 level	hospitals	 from	around	 the	country;	 thus	each	 facility	 serves	a	
large	proportion	of	 the	Namibian	population.	Patients	 that	 require	even	more	specialised	care	are	






























































hospital	 to	 distribute	 the	 questionnaire	 to	 participants	 working	 shifts	 In	 order	 to	 ensure	 that	 all	




emergency	 centre	 supervisors	 on	 day	 3	 and	 day	 6	 after	 the	 visit	 to	 ensure	 that	 the	 remaining	
participants	 have	 submitted	 their	 questionnaires.	 	 The	 completed	 questionnaires	will	 be	 faxed	 or	




The	 questionnaire	 will	 be	 paper-based	 thus	 ensuring	 participation	 by	 all	 clinicians	 regardless	 of	
computer	literacy.	No	personal	identification	particulars	of	the	participating	clinicians	will	be	required	
thus	maintaining	 anonymity	 and	 confidentiality.	 Data	will	 be	manually	 transferred	 to	 a	 password-
protected	Microsoft	 Excel	 spreadsheet.	 Following	 this,	 the	 remaining	paper	questionnaires	will	 be	
65	







	 May		 June		 July	 August		 September	 November		 December	
Ethic	approval	 X	 	 	 	 	 	 	
Consent	from	study	hospitals	 	 X	 	 	 	 	 	
Data	collection	and	management	 	 	 X	 X	 	 	 	
Statistical	analysis	 	 	 	 	 X	 	 	
Writing	 	 	 	 	 X	 X	 	








and	measures	of	dispersion.   
The	 following	 variables	 will	 be	 analysed:	 Gender,	 age,	 sex,	 working	 experience	 in	 emergency	
centres	 as	 well	 as	 competency	 in	 airway	management.	 	 	 Data	 processing	 will	 involve	 placing	
collected	data	into	table	formats	for	further	analysis	on	a	standardised	spread.		Correlation	and/or	











collection.	 The	 participation	 in	 the	 study	 by	 the	 clinicians	 is	 voluntary,	 and	 the	 clinicians	may	
choose	not	 to	participate.	 	The	clinicians	may	decide	 to	withdraw	 from	the	study	at	any	 time.		
Informed	written	consent	(appendix	2)	will	be	taken	from	all	participants	before	distributing	an	




No	 personal	 identification	 from	 the	 participating	 clinicians	 is	 required	 and	 confidentiality	 of	
participants	will	 be	guarded.	Participating	 clinicians	will	not	be	penalised	 if	 they	decide	not	 to	
participate	or	withdraw	from	the	study.	The	participants	will	be	clearly	informed	that	whether	or	
not	 they	 participate	 in	 the	 study,	 it	 will	 not	 in	 any	way	 affect	 their	 working	 conditions.	 Data	


















Distance	 between	 district	 hospitals	 and	 between	 health	 centres	 has	 limited	 the	 study	 to	
referral/intermediate	hospitals	only;	therefore	the	results	of	the	study	might	not	be	generalizable	











hospital	 management	 teams	 will	 be	 given	 feedback	 regarding	 the	 study	 outcomes	 and	
recommendations	to	improve	management	of	compromised	airways	at	these	institutions	will	be	
made.	 If	 it	 is	 found	 that	 the	 clinicians’	 knowledge	 of	 use	 of	 airway	 devices	 is	 poor,	 then	
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perceived	 knowledge	 of	 use	 of	 airway	management	 devices	 in	 emergency	 centres	 at	 the	 referral	
hospitals	in	Namibia.	This	study	is	being	conducted	for	degree	purposes.			
		










Completion	 of	 the	 questionnaire	 will	 take	 approximately	 20	 minutes.	 	 Your	 responses	 will	 be	
confidential	 and	 the	 result	 of	 this	 study	 will	 be	 used	 for	 scholarly	 purposes	 only.	 	 No	 identifying	


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	 Sleep	over	 distance(Km)	 Cost	at	R3.50/Km	
(Calculated	according	to	UCT	
FND_Mileage_PAY004)	
Trip 1:  
Cape	Town	to	Windhoek	
















Total	 	 4	894	 R	17	129.00	
 
	
7. HREC	approval	letter		
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Signature Removed
Signature Removed
91	
 
8. Ministry	of	Health	Management	Research	Committee	(Namibia)	approval	letter		
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